Endothelin receptor antagonism attenuates cardiomyocyte apoptosis after induction of ischemia in rats.
Apoptosis has recently been implicated as a process that may contribute to loss of cardiomyocytes and to adverse myocardial remodeling in congestive heart failure (CHF). We investigated to what extent myocardial ischemia and CHF lead to induction of apoptotic gene programs and loss of cardiomyocytes through apoptosis, and subsequently to what extent the beneficial effects of endothelin (ET) receptor antagonism after myocardial infarction (MI) could be attributed to reduction of apoptotic cell loss in the myocardium. Northern blot analysis, analysis of DNA fragmentation, and immunohistochemical analysis were performed after induction of MI in rats. After induction of MI, the mRNA levels of the pro-apoptotic genes FAS, BAX, P53, and CASPASE-1 were significantly increased in the non-ischemic region of the left ventricle (LV) with highest levels of expression in the peri-infarct area. High levels of FAS, BAX, P53, and CASPASE-1 mRNA were also observed in the infarcted region. Concomitantly, numerous TUNEL-positive cells and internucleosomal degradation of DNA were found in tissue from the peri-infarct area and in the infarcted zone, indicating apoptotic cell death. Treatment with bosentan, a mixed ET(A)/ET(B) receptor antagonist, during the first 24 h after induction of MI significantly reduced the area of TUNEL-positive myocardium in the ischemic region (64 +/- 2% of LV circumference in the vehicle group vs 55 +/- 2% of LV circumference in the bosentan group, p < 0.05). Consistently, bosentan also caused a similar reduction of infarct size. Our data demonstrate activation of pro-apoptotic genes and provide evidence of cardiomyocyte apoptosis in the viable peri-infarct area and in the infarcted region after MI in rats. Intervention with bosentan may attenuate cardiomyocyte cell loss through apoptosis in the area at risk after induction of ischemia.